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(57) Abstract: An image display such as a head-mounted image display for allowing the user to view with both user's eyes an image 
displayed on one image display element by directing the image to both user's eyes without providing any half-silvered mirror. The 
image display comprises an optical path branching mirror (1) for distributing the image on one display element (10) to a right-eye 
optical path and a left-eye optical path, a right-eye ocular prism (2R) on the left side, and a left-eye ocular prism (2L) on the left 
side. Along the right-eye optical path, the display light from the display element (3) is reflected from the reflecting surface (1R) 
of the optical path branching mirror (1), passed through a first surface (21R) of a decentered prism (2R), made to enter the prism, 
total-reflected from a second surface (22R), back- reflected from a third surface (23R), made to exit from the prism through a fourth 
surface (24R) which the second surface (22R) serves as, directed to an exit pupil (4R) for the right eye, and projected to the right eye 
to form a magnified image of the image on the display element (3). As for the left-eye optical path, the display light travels similarly. 
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Still other objects and advantages of the invention will in part be ob 
vious and will in part be apparent from the specification. 

The invention accordingly comprises the features of construction, combi 
nations of elements, and arrangement of parts which will be exemplified 
in the constrution hereinafter set forth, and the scope of the invention 
will be indicated in the claims. 
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s mvwimtim&m. < *■ s z t^m^$> * 0 z z> s^a^^f 3 *<ais?# 

6174 8-^©ck-9(c/N-7 = v-ternm-**-?. &M<D 1 tic©®*****^ 3 

1 OORI^tBl 2R. 1 2 Llcg&ffiSi&fflt^ditcJ;?), (H'C?iR&*##rc 
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mmmsit, ms^kWT® cy-zk?®) z^-tx^K^ 5i»j7©5®© 
<t iwi^cd 3 scDii;u^ u XAf^^^^^pfeM^^^u i o &m^tz fco-e 

* -5 o ^©IBfflOii^ U XA#: 2 L N 2 R te^MM 7 £ |Hj*re& 3 □ 

s i i ^Mii®. torn i ® 1 1 oimm^mMmmiz.&M'f&Zim.Mm t lxk 

ffi-r-g»^!?§fflS^®©^2® 1 2 Ri£«ffl^W®CD^2® 1 2L, ^7fcg§ 
ffl^*t®©^2®l 2 RiHI- ffiO^i&ffliiilffi 1 3L, 
2®1 2 L £ 1^— SO^SSffl^il® 1 3 R© 3®5^t>ft&o fl 1 ® 1 1 iiMIS 
©^Mtc^LTS^^Jf^ f 2®1 2R (13L) il 2L (1 3R) 

xa i ooiisi i celt, xa i o (Dmmmimznmzn 

S£fflS#tf®©gg 2 S 1 2 RlcAI*LT£K3*£tt, ^dmfflSaiSSl 3R (1 2 
L) ^igiiL-r, l^ l JXA{*2RfcAlft^o Al*3fctt^lffi2 1 R^Sii 
LT^'JXArtiaWU f 2ffl2 2R"T?R*f$ft, ^©£tt*;tefil3®2 3R 
KHg|^Ja±©AI*fc-eAI*LT££S*£ft> S54E2 4 RfcA*tLTg®£Jft 
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? z <Dmw&&zn&<D-c\ mmm&, ^ummcDmum^m^mjE^ntz 
mmmt<, ttz^ ^mn^mnt^^tz^ comm^t^^im 
tz^ M^t^ijx'Ai o <Dm&ffitfcMmti<mmm-e&ztztb^ 7fcg§$g#tf 

© l focom&^m? 3 a> t>©^ii0^MiS{cB^s < c £^"6Jt£-e£>£ 0 

tzm^zTnX^l 0. 2R, 2L*£iia§U ^o, ^O^^^tlf «9 ffitf 

*5S^J9(i. [2 9{C7KW® (Y-Z®r®) ^-TJ;9{C, m«J7©5®© 
feL^'J XA^b^^MIS^t^'J XA 1 OOft^i^ nffiMS (EI 6) 
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i^0 6®©i^iL^UXA^t>^5pfe%JS^{t^"UXA 1 0 &El*fcfc(DT? 

i2, iiii i©n^#«ts*f{iiMffi'j{c@eg$n^^8S«Ki<r®©^3Mi 

3Rit5fc»fflRW®0^3il 3 L, |g 3 ® 1 3 R, 1 3 L t% 2 ® 1 2 ©Fal 
©n5fi»lcE«^tLy=2£3i£:8Sflaaii®©!e4®l 4 L, ;&3fe&flB2S®©SS 4 ® 1 
4R0 6S^^<£5o ^lffil K ^211 2 iiMIRo*f^Stc*t L"CS*fKPtt 
J&tfU H3ffil 3Ril 3 L, i4Bl 4Lil 4 Rtii^BI©»S{C^LX® 

£ o iiH****^ 3 w\ *»is»*t^ u xa i o com 1 s 1 1 k 

^>(Dm7r^t, *?\ XA 1 0 1 ffi 1 1 fcAt* L 

frm-an, -GjcmmMMm 1 4R^iiiLr, fii^uxAft^RjcAitr^o 

A*bmiU®2 1 R^iiiiLT^'JXArticAttU & 2 ® 2 2 R-e£#t£*l 
s -eoRI*7fetiH3ffi2 3 RKJ5&Rn£l±(DAMn-CAMLT£:%.ttZtl, H 4 
®2 4R(:AltLTiaSlt$tl, f?5®2 5 R {c^ft£lT©AI^T"A*f L 

*^&*ttbtt4 R^sj-s^ss+fc i iii4'nflft*<fiF*sn£o ^mmmtm*. &m 
mo3t¥&<z>%im±mm, mi&<D*mm&&A,i?. -^mm^^fmmum^ 
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s^^<i<:i ^RTtl-e* * o * 3fe&JS#tt ^ 'J X a l o o^ltS 12.1 
3FU 1 3 L{cgSft®^ffl^<5Cifc<t«9 N iliDJKM^#{cSJf{cMiE-r-5 

tf**. i CM® 2 ooftt^ "J XAfl: 2 R> 2LOTU +dfe©flfcC>:7'; 
SSjfePJl 0 14, SI OlcMI (Y-ZBfiE) ^-r=fc-5ic, ^»J8 (0 

iiy^y xa{*2 L©fu>t> fc. 3®©i^-m*j©{ii'i>:/y XA#^6tt*^Kffl 
oiiiC^ y x a# 2Ri £Kffl©»i>-/ y xa{* 2Li^ m©*tffcaic*r u 

A#2 R©tgl®2 1 R^igi® Lt^ 'J XAft tcA*f Lfc:fc{4. f£ 2 ® 2 2RT 
RttSft, *©K*f3fett8r3B2 3 RT-gfr^ntfe^'J XA{£ 2 R^t>ttdj 
L> ^BSffl®^mifi4 R^*^n, ll^#©^IS{-il0^*i 1 3O|£^^ 
f^-TSo C©«£fc. i®^^3g^3^t>Wai®4 R^iUS^K^fc 1 g|(f>|HMR 
ft *«, £lfiffi ©#§&&. ^Kfflo^lRoEBt™, ™©*tfft®£ 
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o 

nmm mi, an ic*¥»t® cy -zmm z^-t^ o mmm i m 

A^2R®^li2 1 R£^LT7tf XAftKlAltLtofcH:. !2i22R"e 
K*f$n. *-©RI*7fe{ifi3B2 3 R-eMi)f$nTii^7 p UXA#:2 R^t>*fm 
U ;&BSffl©£ftiJK4 R^.^ft> H^oq&aSfclj^^:^ 3 ©&*{!:£& 
i^-rSo coii^fc, ®«^*^3^^miS4R^PJ*?fcK4'i-llHl4'H« 
jW«<*n* 0 £IBffl©7fci®te. £HBffl©:fc^©EBi:l^*5t jafflBofcftfcE* 
^T:\ ^BBffl©5tKi®*ff*^B8^»=:^So *©ffeti, H»J 7 £ Is] Ct?*S 

o 

mmm 1 2 «\ h 1 2 Kym-mm cy -z§d *m-t ct -5 7 eoow:^ 

Tfe^^^-T *«'L^ U XAf* 2 R i&BSfflO^^^W^SiBiC^ U XA 
f*2 LittH- ff^O*>©-e, MKo*ff*®t-*f LT®*ff*l-Elt$n^ ^e-n-e" 

n^^asjig#-es « 1 ffi 2 1 r ( 2 1 d > 12122R (22D, mz 

I23R (23L) , ^4ffl24R (24L) ^ t»«fiJc*nTl^S fc©T?**o 

. si^iM^Mfcfig-r^^ 1 s 1 1 ^-igira, *(Dm 1 ® 1 1 ©m^T-tug 

13L, $t.(cftlb^3Sl 3R, 1 3 L©«&#fflBK&fi^S£3fcftfflaiS 

i®^4ii 4 l t^yt$&mmmm(D& tffi 1 4 r, ^^i;-ent>^4ii 4 r 

, 1 4 L©tl^«'J{-fe«-r-S^S§fflSttB©m2® 1 2 L t^KfflRWffi 

©H 2 m 1 2 R © 7 ®^ 5>fi5 0 IliSl 1 ttffi8R©2tffcffi*c** L T 

#U f£3®l 3Ril 3 L, SMSl 4 Li 1 4 R, ^211 2Lil 2 Rtifif 
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a 1 0 ow, 1 ® 1 1 im lt> ^kjs^^^" u xa 1 0 (Dmmmt itsttWtt 

t>©g|^;te> i£-f> TtKig^^^'JXA 1 0©fei®l lfcAtfU *<o^5fe 

s§fflRtt®©m2®i 2 RizAMLTRmzti, zz(D&yt&mKmffi(o& 3 ® 1 

3 RJcAttLTKI^n. ^7fe?§ffligii® 1 4R£igi®LT, fe^iJx"A*2 
RfcAfl-r-So A*bmHl®2 1 R^igilLT^UXArticAttU I2i2 
2 R^AttLXKS^^n, 13S2 3 R{cAWLX»ffiRlt^n. IM®2 

4 R-es^^tx-r^^uxA^2 RfrbttthL^ ^mmomtam 4 R^m^n 

tz, ^ESig^ttXU XA 1 0O*ft±i®im*f®^Wt:ii^^fc26, fi'tRi^ 

fc^iiE-r £ d i^-e# -So £ fc, 7feg§ig^«J-^ 'J x'A 1 0 ©RW® 1 2 R. 
1 2 L, 1 3 R. 13 Lte^l^JB^-CUtt^A:^ ®fc*ff & Al^£'h£ 

<nci^T$, ®«^it«g[«<^-'i>-<»:^Rr^-e*)So ^/c. mm.mm 
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Jg^lt^UXA 1 0©RI1® 1 2 R, 12L, 13R, 1 3 LfCg£ffi®£fflU 

fciB'C^ U XA{* 1 0 , 2R. 2L«*»£iiiaU ^o, *©4i-e3feg&&<#T»5ffitf 

fa? U 2 R, 2 L ttffi*^tt{fcBteEB£tt<S*^ ^-©BtfctelH— 

jij L^tK© 2 o©^,i>:/UXA#: 2 R. 2L*SIU **0«iL^U 

ttft ©* § t^ffi {c/ n° 7 - & ft tut Z t ffi>Mm&* £ < m£i L „ 5|lv<-7-L^ 

iS^MM^tiiE-r ^nT^i t£ h o £ tz. &fobzf U XA 1 0. 2 R. 2 L 
i*»T?5fc»*^16*HtT^*fe86. SBB^UXAC^g&fiS-*^ OJSCi^l 

rM^ ^a^*^* -co«ii«fcBaffifBi*<fi < an. stB&s o xa 100^ 

HWJ 1 3 ~ 1 5 ti, li^a^*^ 3 (omWft&ZkizMi- SHi^Jf* t) s EI 
1 3 cDHJg^J 1 3 «h EI 5 ©H»J 5 o£*F©5t^Egtc*3l^T N lj#a^ 
^3 i LTitilM©LCD (ifti&S^St^) £JSV\ GfeSSS^tf:/ 'J 

xa i o tmttm) iztcft(D%;ffime>mjiitmG r. 6 l*ebu «>6 r, 

6 Li S^3t^^ 3 ©53 JCiUfcffl 7U^/bU>X7 £IBB L H»J"e& £ 0 
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x 7 xm^tixmwm^mi- 3 j-amu ^(om^it^m 5 (D&mmitm^ 

m (DWZitM 6 R t> "7 U twU U > X 7 T?H#; £ tiT®^^^ 3 

C ©Jg^s ££&ii© 1 ttOiBM**^ CL D C ) 3 ©;&£BBffl©MHJfcfc# 
^ 7 i*ttjR35-*J-r U XA 1 0 *#m<t-r& CtX^ 3fe^«P*fO»J**^TffiT* 

EI 1 4 ©H»J 1 4 14. EI 6 OWJ 6 ©£^©3fe^^ie«iCfe^T, 
^m=¥-Z t LXRMM<DLCD (Wtikm^m^ 3' &m\<\ *HH6^^'JX 

^tffcS 7-Si Lt, f(Df 2ffll 2iIlSl 1 i^gT*S6 R. 6L*> 
t> ©M^-eR&fM L C D 3 ' £M W -5 =t 9 L fcmMWX& & 0 

yjXAl 0©I?2®1 2 tO/N-7 5 5-®££W4— fiPTfeatJSffl 

ilLT^ttMLCD 3' Ol/^ffiCAil^ R#f Lfc«**ttl21 6 ©£BSffl:&B& 

1 2 <D'^-7 ~ 7-E*>-5V^4— «53lfaaaffl©^:*32*tA: ^ ^ 
TTfe^^it^UXA 1 O^otfOllIl 1^1LTM1LCD3 

jg^-tf?" u xa i o *##fb*- z ztx\ ±^tt<Dmm^mx& k>, & 
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'JXA (iffliPI^JXA) 1 0 6® SttMLCD3* £ 

m 1 5 commm 1 m4 ©h»j 4 ©£;&©7fr^ie§^*>^-c, 

Okm^S t LTSItlLCD 3" 3feW«^'JX^l O&ttKDo-CJRl 

©££©7fc8&ffi©i&2® 1 2L, 1 2 R£^-:7 $ 5-ffi&SOti— SP^featiSffl 

€®I2I1 2 U 1 2 Rt^lSl 1 <i:*ST 
Sfcflg 6 R , 6 L^t> ©JfcBJ!3fc-CK«*a L C D 3 ' tmM"t & «fc -3 L jt*«7f 

^'JXAl 0 ©£BgJB7c;!2§©SI 2 ffi 1 2 R©^n-7 S SP3feSaa 

ill® 1 1 *2iaLTSI*MLCD 3' ©*3*ffifcA*fU R#tLfc^#:W:EI 
4 ©£!Sffl^:S§^gTtl^#©2ElSE L Kit U Sflfc^^ 3 ©i£*#£&fj; 
t^o ^SSffl©JSlH^aR6R*^©JSH^*>. PHRlcitlSfiS^^UX 

ai o ©£BSffl7fc]&©^ 2 ® 1 2 L<D^-y I ^-®&<5Ute— SP^i^ffl©^ 
= 7-®©-e©^llT7feSS^55-^^UXA l OWotfOllE 
1 1 ^riliiiLr^ltMLCD 3' ©SetfBkAI* U R**Lrt:*j5*#;ttB!4 ©*T 
Kffl*»*«-C«*«©filB E R KM U H ft^M^ 3 <DtiA±m.&mzi- Z o 

c©«£. £^*ii© i &©^#fML c d 3 • (Dttmm<D!m%&&±j&& 

m&Vzrv xa i o *#miktZ> c £ r% ^W©MM^t|-e& D , * fc. 
mi 3HU1 5©ct-5^C^©^;8Sffl©MB^^6 R, 6L, H7fcffl7 

UT>;uu>x'7©ies, si*®*^-7 s ^-®*5ini— fip^aaffl©^*^ 
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fe^Ts 5 5-1 ©Sit® 1 R. 1 L „ JtS&Mfttf? 'J X'A 1 0 <D& 

Bl K 12, 12R, 12L, 13R, 13L, 1 4 R, 1 4 L, SIBffljgBg 
3te£3fc©«iC^U XA#2 R©®2 1 R~ 2 5 R, SBBfflSI5^^©(B^^'; 
XA*2L©I2 1L~2 5Li:fflUSI<!:LTli, ^M^MiE-r & «k 9 

*^{c*j{t-s^asfflSis^uxA 2 r s ^mmmmfv xa 2 l, 

TfcgSS^tf^UXA 1 0. 7feg§^(t ;7-l(i> £#&«UC> 4&M^-e#>«9 

■oT, ^BJ®li0a^SfeUT(i, ftg&mftif 5 5-1 ©S&fB 1 Rs 1 L 
, ^KfiM^'JXAl OO^ffil K 12. 1 2 R. 1 2 U 1 3 R. 13L 
, 14R, 1 4L. ^B5fflJSHB^^OiSiC^UXA{*2 R<0®2 1R-25R 
, «Kffl«IR*^^a>ffl^UXA#2 L©®2 1 L~2 5 L©<K 4>tt< <fc t> 

ToSlT^jns t>O"^*S 0 £©^5£©Z firing &fiffi©$4<i:tt£o 

6 6 

Z=crV[l+^U - (1 +k) c 2 r 2 } ] +S C ; X m Y" 
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• • • (a) 

(a) Ram i mmm^ m2mti.m&&wm.-e$>&o 

c : H/£©M 

r = /" (X 2 +Y 2 ) 

66 

Z Cj X m Y n 

j =2 

= C 2 X + C 3 Y 
+ C< X 2 +C 5 XY + C 6 Y 2 
+ C 7 X 3 +C 8 X 2 Y + Cg XY 2 +C 10 Y 3 
+ C..X 4 + C 12 X 3 Y + C, 3 X 2 Y 2 +C M XY 3 +C 15 Y 4 
+ C 16 X 5 +CX 4 Y + C, 8 X 3 Y 2 +C 19 X 2 Y 3 + C 20 XY 4 

+ C 2 ,Y S 

+ C 22 X 6 +C 23 X 5 Y + C 24 X 4 Y 2 +C 25 X 3 Y 3 +C 26 X 2 Y 4 

+ C 27 XY S + C 28 Y 6 

+ C 29 X 7 +C30X 6 Y+C31X 5 Y 2 +C 32 X 4 Y 3 +C 33 X 3 Y 4 

+ C 34 X 2 Y 5 +C 3S XY 6 +C 36 Y 7 



t, x - z ® t WiJtiP 1 -3fzvn&tz § E&ffi® ttt&o 
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Ze rn i k e^^lcj;!?SiT§5o COffiOJ&RttJgTF®^ (b) feet*? 
3E«f *o ^O^a^ (b) OZfft^Z e r n i k B&%&&MtU*o Ih1$e^ 
JtftloSitt, X-Y35lc^SZOtt©ffi$©Sffifli-eS«$n. AtiX- 

YErtozift*>&©ffi«i. Rt*zifti5i?)©^(ftftT?, ztt^&aw-afciHueft-eai 

x = Rxcos(A) 
y=Rx s in(A) 
Z = D 2 

+ D 3 Rcos(A) + D 4 Rsin(A) 

+ D 5 R 2 cos(2A) + D 6 (R 2 -1) +D 7 R 2 sin(2A) 
+ D 8 R 3 cos(3A) +D 9 (3R 3 - 2 R) cos(A) 

+ D 10 (3R 3 -2R) sin(A) + D,,R 3 sin(3A) 
+ D 12 R 4 cos(4A) + D 13 (4R 4 - 3 R 2 ) cos(2A) 

+ D.4 ( 6 R 4 -6R 2 +1) +D 15 (4R 4 - 3 R 2 ) sin(2A) 

+ D 16 R 4 sin(4A) 
+ D 17 R S cos(5A) + D 18 (5R 5 - 4 R 3 ) cos(3A) 

+ D l9 (1 OR 5 -1 2R 3 + 3 R) cos(A) 

+ D 20 ( 1 0 R 5 - 1 2 R 3 + 3 R) sin(A) 

+ D21 (5R 5 -4R 3 ) sin(3A) +D 22 R 5 sin(5A) 
+ D 23 R 6 cos(6A) + D 2 4 (6R 6 — 5 R 4 ) cos(4A) 

+ D 25 (1 5R 6 — 2 OR 4 + 6R 2 ) cos(2A) 

+ D 26 ( 2 0 R 8 - 3 0 R 4 + 1 2 R 2 - 1 ) 

+ D 27 (1 5R 6 -2 OR 4 +6R 2 ) sin(2A) 

+ D 28 ( 6 R 6 — 5 R 4 ) sin(4A) + D 29 R 6 sin(6A) 

• • • • (b) 

^ttxmfi-^^it. D 4 , D 5 , D 6 , D, 0 , D,„ D,2, D,„ D14. D 
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20, D 2 l, D22"-£-flJffl"#-&o 

±is^5Ui> mmttwtmm&ftcomvm^vtM^ ttz <dx& <o > 

tfo(D ^frtl £ fem^M LT^m ft 3 C i s 9 * 7? t> l> o 

^LT\ 5felS«^y;XA*ISjg^^5 5- K ^KJg^t^UXA l 0. 

Z ~~~ 2 2 C n m X Y 

WtLT, k = 7 (7#^) KBgLfci^ OTOSS^i* * o 

z = c 2 

+ C S Y + C, I X I 

+ C 5 Y z +C 6 Y I X | + C 7 X 2 

+ C 8 Y 3 +C 8 Y 2 I X I +C 10 YX 2 +C„ I X s I 

+ C 12 Y 4 +C 13 Y 3 | X I +C 14 Y 2 X 2 +C15Y I X 3 |+C 16 X 4 

+ C 17 Y 5 +C 18 Y 4 IXI+C19Y 3 X 2 +C20Y 2 IX 3 I 

+ C 21 YX 4 + C 22 I X s I 
+ C 23 Y 6 +C 24 Y 5 I X I +C 25 Y 4 X 2 +C 26 Y 3 IX 3 I 

+ C 27 Y 2 X 4 +C 28 Y I X s I +C 29 X 6 
+ C30Y 7 +C 3 iY e I X I +C 32 Y 5 X 2 +C33Y 4 IX 3 I 

+ C34Y 3 X 4 +C 3S Y 2 IX 5 I + C 36 YX 6 + C 37 I X 7 I 

• • • ( c ) 

tiis. tz&mmommzn) 2 lJ 2 R©*t>itaittffl!io®*f© mmrn 1 

~ 6 <Dm 2 4 L , 2 4 R. H»J 7 — 9 2 5 L , 2 5 R, H»J 10 — 11 

cd®2 3L, 2 3 r) zmmtmmmKxffijfcLT&x^o c&m&te. mr? 
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01 6«, mmmi 6(Dm&M7jkmm&i&wi-&tz#><D^-e&to, mi 6 (a 
) (±™©7fe^^t-7KW® (Y-zifffi) t^o> mi 6 (b) it^mm 
©7fe^cr>^,^^7Kspif®-e*-So bit, n»Ji 7 — 2 8{co^-rt±, ^-n 

ftlgll 7~m2 7ic. mi 6 (a) i|5]^OMI5®^^^^-r7K¥ffiT®m^ 

{5rti©nwj©^^t>. iaiE©«^ji~i 5 tmmi^ mmottfaffiKft 
LT®^/s^-e^>-g,©-e> mi 6 (b) (DXo^mm(D±m^mitui& 
m^<DMi&'*5 t-fey&zmzLx&Zo mttzmmmi 6-2 %v>m%M 
mm-c<Dffife'<^*-?te. mi 6 (b) fc^-rj:?^ m±&km titm o 

i£m-tz>° fit, ^7fe^iii^{-*j^T. i4Ro^t^i£«oi^f 

cm%MiMB-ei<*mitne>^ AttBo mi 6 (b) -t?«^4®2 4R) 

Z¥®£U M^iI«9Y-Z¥®fcfi35U ffi®©¥Ba^t>«S#Jf-[S]^9^ 
[S]£X&IE#[Sj£ U Z$4i^#il^^^1t^t--Sf4^Y$i<!:^-^o 
mi 6 (b) CCDl^^lT^§= H»J1 7 — 2 8^t01 7 

HJg^J 1 6 — 3 0 -ete> Z.(DY- Z f irt T^SCl'C^lf o t *3s 

^(aj> YlS^fS]. ZlS^fSj^^tl^tLX, Y, Z) ^©ffiCD^C^ 
Kco^tti, fffrfE (a) SCZli, ^SfCo^Tti. MB (d) SOZft) 
©Xftfk Yfjik Z$toZtlZ:tl&cp>b£'fZtmft (ttl^tLa, $, r (° ) ) 
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*fc, «50fiW03fe^5R*flW£'r4*^ftfflffiO+> #^©®£*-*UCi^<® 

Z= (Y 2 /R) / [1 + {1 - (1 + K) Y 2 /R 2 } 1 /2 ] 

+ AY 4 +BY 8 +CY 8 + DY'° + 

• • • (d) 

-i«nfft4fc 6^, 8#u i o&©#E*®&8re&So ccD^a^:©z$A 

^03£#ffc£E£®©$6 tttSo 

flrifSfco^Tfciu dfg (M5 8 7. 5 6 nm) ic^f^ k©^aS Ltib^o 

gSESffiOfte^^a^i LT> MIS© (b) arC-!M.£ft£Z e r n i 

#fg0J©f£«re*. MIS (a) **MnfcSSffi®-?flKBifo&<a«* 
ttTV5j&<* ±fS (b) (c) ^*ffl^-Ct>HtR©f^fflS&S*We>^*0« 

Ell 6 (a) HJfe^Jl 6®H»iJ4 t0^t^ll<>tt> ^fegSlS 

^*fLrffi*HasttJ^«l?* *K 3 ©«*#i Refill l-ffiB-rsSR 1 

®i i*<a«®. *©^i®i i<Dmm^tite%£RftMte&m.-i-2>&ftg&mM 

«®©£3® 1 4 R. ^KfflSii®©^ 3 ® 1 4 L. £ t>i:-etl^4fil 4 
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R, 1 4 LOH^#i^i'Jf-ffigt-S^gSfflSW®©^2® 1 2R«h£:fcg& 
2E1 2LC5ifr^i!9> ^5tKffl2iSffiO^ 4 S 1 4 R. 
4 ffi 1 4L«. *n^n£*KfllR»ffi©SS3ffil 3L, *r^:g§ 
ffl^tt®0^3®l 3Rcb[p|— ffi^&ttt), ^©|^-®tei»®££Slt®£3£ 
toT^So Lt, 3&1®1 1 ttffilR©*f$fcffif;:*f LTS^^^s SMffil 
4Ril 4L, f§ 2 ® 1 2Ril 2L teMK©*ffWEfc:** LT®*rafc#Btfc-e* 

So mm^m? 3 *khr^-/u xai 0 <om 1 ® 1 1 km lt> rftsss 
, t-r, M^i^'iXAi o©fju®i ucauu tcD&ytimmmco 

f&2®l 2 RfcA*fLTKJtt£ft. &^2fefc8&ffl3iiB® 1 4L*«E«i*^*tt 
fflR*fiiOSfl3ffll 3 Rtc A3* LTK3*«* ft. ;&7fci&ffli§i&® 1 4R£igilLT 
, iS^^UXA(*:2 RicA*hT-£o Atfrfcti^ 1 ® 2 lR^ILt^'JXArt 
IcAliL, IS 2® 2 2 RlcBI^£t±OASW|-eA*fL-C^SI*$ft, IfI3®2 
3 RfcAlf LTlffiSI^n, I4S24 RfCBgj^&T^AItfft-eAtt LTJg 
tf£ftT<B4>:/yX-M*:2 R*>t>|^£tJL. ^&IBfflO*faiifi4 R^jfrtfu 
©^flUc®*^*^ 3 ©J£*&£-&S2"r*o C ©*!£{;:, BHfc^JK^ 3 t> 
M&m* R^HJ**tt+l- 1 IsI+PM^^SftSo £BRfflo*Kti. ;&SSffl© 
*3*&©EH<!:|g«U P^IR©**!*®*!*/^ ;&IOUB©3fel&<fcffi#fattM«»;:fc 

So 

EI 1 7 ©HI£#J i7tt,Hl oHi^J 1 iHi-e^-S^ 4»*©3fc«&S#tf s 
^Oq&3tS§ffl^tt® 1 R££3£ESfflKtt® 1 L{i^tiftiU>X8 R> 8L©i 

glen- h$nfciaa^^«5o -€-©ffetei5H$-e&£o 

l5ffl©^^^i-ra-rSo 2&I© l tfc©B«asyR^ 3 

£-f\ JtlMB^S 5- l®^SSffll/>X8ROAftf®l 1 Lri^AttU R 
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U®1 R-e&t*Sn, WAItSl lLj&>t>S*tfiU »"/'JXA^2 RfcAW 
Al^teSfl 1®2 1 R^ig^LT^UXAfticAWU ^2 ® 2 2 Ric6£ 

, i4ffi2 4 RK^ftft&T<DAMftT~AttLTmmznx{iii>L^ i) XJ*#2 R 
;6>£>*tt£iU ;£IBffl©llfcbtt4 R^*S^n, H3g#©«K®i^j^f 3 ©S£ 

1 8 (Dmmm 1 8 m 4 4 £ i5j*re& & 0 
in 1 9 <dhm#ij 1 0 «x ki 5 (dumm 5 £ ii]*i-?£> -5 o 

m 2 0 GDfl 2 0ii, 0 6 ©5^»J 6 £ |Hl^-e* & o 

HI 2 1 ©H»j 2 1 ©H^iJ 6 £ ©A£ ^IlUi, ^S^tf^ 'J XA1 0 © 

#re& , i®^^^ 3 ©n£?#fij ic&M-r ^.^ i ® 1 1 ^-©^ i 

El nc®L-C^T^#{C®-rsS*f®©S7feg§fflRtt®0^2® 1 2Ri£ 

ie$&mmm<Dm 2 ® 1 2 l. ^ 1 ® 1 1 ©ts^#ffJM0jiciss$nfc^£§ffl 

K*f®<Z>H 3 ffi 1 3 R££3£S£ffiK*t®©!£3® 1 3 L, 3 ® 1 3 R. 13L 
£f?2®l 2R, 1 2 L©H©M}cM^tl^£^:g§ffla^®0^4® 1 4L 
s £fti&ffli§ii®GDf5 4 ® 1 4RO7ffi^t>4^ 0 ^1®1 1 iii^iScD^M(C 
^Ltliti^M, ^2®1 2 R £ 1 2 L , 1 3S1 3Ril 3 L , f5 4 ® 1 

4 l £ 1 4 Ri$mm<vftwm^LTmjfoteft2Vt'e&&o « s 

^i&ig^tf^'J XA 1 0©I111 licBLt, MSM^'JXAl 0<DM& 

, tT> 7feg§JS^«t^U XA 1 0©fn®l lfcAHU ^-©^SSfflRS}®© 
312® 1 2 RfcAll LT50ft£*U ft^-?rl&3ffil 3 R^AItt LtSlt^tl, £ 
«ffligii®l 4R£iSilLT. ^C^UXA^2 R{cA*ft"^o AttJcltm 1 
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12 1 R£@i©L-C-/UXAF*3{cAatU l£2®2 2 RKESIWIEUiOAtfft-t? 
AWlTtK*t$n, «3E2 3 RfcA*fLTKffi£#t2n. ff?4®2 4RKB5 
^ft^T©AW^^AWLTS«T^tLT^il^'JXAfls:2R^t>l*l±iL, ^Bgffl 

EI 2 2 (D&mm 2 2 14. 121 2 1 ©H»J 2 1 tittt*5*<, jglB:fc#^3r«i 
^-r-SSftSffl> <Z>iB'C^ U Xl*W 2R> 2L©*ftilffi2 4R, 24Li$ 

ISffl. £BSfflcD*tt±itt4 R s 4 L<DP^{c^-ti^tl^lSU>X9 Ri 9 L^ISSL 

0 2 3 O^Jfe^J 2 3 (4, HI 2 0»J 2 £ f^*re* * e 

EI 2 4 Oll^i 2 4 14. HI 2 GDHWJ 2 £ g|fl|7f ft U >X 5 U 

> Xt« LTU§ j&-cm*£ 6 o 
HI 2 5 <DHS&#I 2 5 ©H1{SJ 1 £<D*#te>tWi, if*©:)fcfi5i6#tt 5 "5 — 1 

lLi:tet s *n&t-ig-0-«5^2®;&3feISmEtfrEl R' £1£2 ©fefci&fflR 
tfllL' i0 4BOg|it®^&<£l5> ^2®RWS1R' tlL' 14WIR®** 

s £?\ 3feS§^«t$ 5- l©^7feg§ffl^#t®l RfcAttLT^^ti, 
31 2 ©;&7fci&fflSttS 1 R' icA*f LTS*f^tl. flfciy/U XAft 2 RfcAltf- 
&o A*bfct4fll®2 1 R^aiLT^'J XArtteAttU 2 ® 2 2 R icKI?- 
£^±©AI^^ASlLT£Mll£ft> I£3®2 3R{cA*fLT»®R*t^tl, 
^4ffi24 R^^OT©A^T-A^LTStff$n-rto^'JXA{*2 R^ 
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El 2 6 ©H»J 2 6 te N oUSEfiJ 1 1 £PI«-e&So 

EI 2 7 ©HJI^J 2 7«, EI 7 ffl»J 7 <h|^«T? fcrtf U SSBffl. £BS 
ffl©»BS3t^**flWS'r*<B'i>"/UXA(*:2 L, 2ROH2B2 2L, 22Ri 
f4B2 4 L. 2 4 R«-€-n-etL|^— ©^ttS^t>/«£^-Cl>^o 
EI 2 8 oHJgfiJ 2 8(i, EI 1 2 ©HSfe^J 1 2 t^lt^So 
EI 2 9 fc > *^W»cJ:-5SIJfe^J2 9~3 0 ®H<fc«^^fll©*Kia*^o EI 

&ljrzf') XA^ 1 0 T^to Ctlt>Offl^U XA#2 R. 2 L. 1 0 WJSflrSp 
t&BflL-C^£®«\ ^MSMti^'L^ 'J XA#o^t©ffi{c i 7 - n - 
d©HJfefiJ2 9~3 Otis EI 2 9 KtMPBtB (Y-ZWfffi) *g%"TJ:^ttfllJ« 

u xa i o ti. Miso^ffi c&HBffit*ffii&4 Rt&mmmmmt l©4»^m* 
*> . a**** 1 ? 3 ©ffl&#fflOKffi«-r 1 b 1 1 *<aiSB. ^©ini 1 

©MJ-eHf^ffliJ^ftfi-r ££&l*®<h LTf^ffl-r-S^KfflmttB®^ 2 ® 1 
2Ri fefc&fflRtt®©^ 2 B 1 2 L „ *7fe£§ffl^*tB®^ 2 ffi 1 2Ri |5j— B 
©23fel&fliajfi® 1 3 L, ;&7fci2§ffl£*fB©Sl 2 B 1 2 L <h B©^&7feS§ffliS 
Mm 1 3 Rco 3 ffij^&tt*o fill 1 ttiS5BSO*ff^® 2 0 f£*f LTffi^ttJK 
tt> H2I12R (1 3D cbl2L (13R) MBS©*tffc® 2 0 K*f IT® 
*ffifcJ£R-C**o 3 ft2§Jg#tf^U XAlOCUBlli: 

. 3 5 



WO 01/50180 



PCT/JPOO/02549 



g^n. ^n-en^^asiKS-e, 11E21R (2 id , f 2B22R ( 

2 2 L) , I3B23R (2 3D „ H4E24R (2 4 L) ^£«fi!c<**lT*5 
t) % I2B22R (22L) if 4124R (24L) «H— ffi^&tt 0 „ ^© 

B©H2®1 2 R^A#tLT£SI*Sfts 3 R ( 1 2 L) £ig 

I^^'JXA^2RlcAlft§o A*f3fetiS5 1B5 2 lR^SifiLT^'J 
XAflfcAtfU ^2®2 2RK&Rft&±<DAttn-?AMLTi£8LttZtl. W. 
3®2 3 RJcA£fL-t*cBKtf£*U I4®2 4 RtcBSM£tT<OA*fft"??AS* 
LTJg^£ftTiIiC,^UXA{*2R^£affctiU ^BSffiOfttbffi4 R^g^tU 
H^#cD^|g{ciS{t^*^3tDji:A^^-r-5o Dift&3?X? 

3^&*ttfjiii4 R^si^7feg§^{- 1 latfPM^fii^nso ^asfflo^ssii. 

3 6 



WO 01/50180 



PCT/JPOO/02549 



*£&©-??£>&, IlICBtK© 2o©(B<fr:/tfXA#2 R, 2L^fflSL, 4 s * 

£Lb© «fc -5 *MJft4^©JE^liMbj** : f' 3^?: ta^Si 

RR) ^ffl^SOA^LOo iiiiMLCD (Ra*^*?) £ffl^£i#£> 

»CM\ LCDi/<7^7^h©F B 1i:D0E (IsHfrJte^*?) ^AtiT. ± 1 <tote 

•e. ^ft#te^m< LfcLCD*ffi9Ci*<S*L^ (H»J1~3 0 fc&U 

HI 3 0fc^fJ:9fc, li«^^3©^iS&*£HBffl3fe&<i:2£ 
BRJB#&£fcg#tf*^J6#l;J-:/»JXA 1 0©f 2B1 2Rtl 2LO^fe 
©KI*Nftc*5tt*ft^a (*IB"J©iB«*^*l«T?«. £lg©:&S§<h£ag©:*;£§ 
tiffi^ttMOR*-**©^ EI 3 0 7f«, MM<Dtz#>^ ^mmyt&<D&&^Lx 
tbho ) ti, 

33°^a^70° •••(!) 
tteZ>$kflr&ffitz-fZ.ti!)<mt Ll^o C©^fk&©TPg©3 3° £T®3*#^« 
, 2ffil 2R£ 1 2L-eg|tW2jiLTL*l\ «t*3gJ5SLttl.^o 

_t|5g©7 0° ^_h[U -©3fe#^©1t^B<J^©^:g§^-ii^CitimL 

4 0 ° ^ a ^ 6 0 ° •••(1-1) 
tti&jkft&mtz-fZ.tittltL^o TBB£±BB©a£i*fc:oi,vt«\ ±K©*f* 
5* (1) il§I«l?*So 

EI 3 (Hc^-T^fc. £Bgffl*fr£bBl4 R££BBffl*tiiilfi4 LO+'fcHI* 

s///t*jja^©^c.^ii»3*©ai^icsiews2 o cmir©*^®) <^ ^ssis 

##^U XAlOOf 2112 R^BRffl5feK©*tt^A*rf 2 
S 1 2 R©^¥® 1 5 ttftz-tft /3. ¥® 2 0 tftg&mftlf?*) XA 1 0 
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(Dm 2 ® 1 2 L »C2£IKffl3ttt©*l**<AW"^*jft»-*5*t*» 2 ® 1 2 L 

13° ^^24° •••(2) 
i4-5^^fCi^S*LUo CO^S;©TBB©l 3° £T®5*§£W: 

„ —m<Dftm*i<mM&(owi 3 ® 1 3 R-cjgig^-r^sit 0 „ u xj*& 
2R01212 2 R^Rtt-a-r^aiaL-cL*i\ ffii&cDjts&zmz z t am l 

15° Sj3g22° •••(2-1) 
^ (2) iim«lTf*5o 

17° 1^20° •••(2-2) 

a: (2) tmm-e&Zo 

iffift©^tai^lfiffl©iiii:^UXA#2R©SII4ffi2 4Rd:^^^i, £15 

fflitttiS4 L^L^m^&m^mno^mt^mm(Dm>L^ , )x^2 Lorn 

4®2 4 L£A<£fcS^±©EINS£, S3 1 (c^rT «k -5 fc. SMILiU ttz, 

tt<D!ii&m*'b&mz±mftft<D3mMe>^ ote R^oii^^ u xa{* 2 

R£>&^ti£ISE LfflcD^;ilx^ , UXA^2 L©Sfc4S2 4 R, 2 4 L£-iti&&3 
GDi£D/L;&<. 

0. 3^D/L^0. 5 • • • (3) 
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L< 

0.3 5 ^D/LiS 0. 4 5 • • • (3 - 1) 

a: (3) <tiHj**-e£>&o 

jfe£6ltm*ffifitM&fo&2>(D-e^ S3 2 s EI 3 3 Ic^ft-ett-hSEflitefll 2 9, 3 
WB5©*HM2 0 (EI 2 9) {CfcfLT, S^O^i £ «fc 9 £agffl©?fc 

j£iT{c±fHH»j i6~3o <Dmitm.&^^mmft^<Dffif&'<^ 
^Tjk-to ztubomMMit^ m&yt^mt LKm&i^ m&mi 6 — 21. 23 
- 2 8 <ommmft a. 7Kw-^mn 1 0 0 „ mw=tmn 7 . 5 0 . mmm 2 2 o« 

12°, ^g^lj^ 9 . 1 0 Tr& »5 , h»j 2 9 £>fi£li 

ftii^ 7 K¥¥Uft 7 0 , mm^Mft 5 . 2 6 0 t> s hwj 3 0 (Dnwzmft « 

, TKWiEfc 7 . 5 0 „ 5 . 6 4 0 -e* §o * fcs HJg^i 16-28 

K^^X, mm^m^^n^^ 8. 9X6. 7mm-?r£><9, ^JfeW 2 9 
fe^Tte, 8. 9 4x6. 7 1 mm-e*«9. H»J 3 0 iC&OTte. 8. 9 4x 
6. 7 lmmTf*«o 1 6 — 3 0 ^Tf-fel'.T. 4ram-e*«o. 

tt*5, H»J2 9tt N H^Tfe^^i Ltzm&l^. m&mm 6mmC}i3U II 

«*3, VTFomtpv "FFS" teSSffi®. "ASS" ti^B. "RE" ti 

Example 1 6 
Surface Radius of 
No. curvature 

3 9 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
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Object 00 -1000.00 

plane 



1 


°° (Stop) 










2 


ASS® 






(1) 


1. 5254 


56.2 


3 


FF S® (RE) 




(2) 


1. 5254 


56.2 


4 


ASS® (RE) 




(1) 


1. 5254 


56.2 


5 


FFS(D 






(3) 






6 


F F S® 






(4) 


1. 5254 


56.2 


7 


FFS® (RE) 




(5) 


1. 5254 


56.2 


8 


FFS© (RE) 




(6) 


1. 5254 


56.2 


9 


OO 






(7) 






Image 


OO 






(8) 






plane 














ASS® 












R 


-61. 00 












K 


0. 0000 












A 


-2. 8485 xlO" 6 












B 


8. 9070 xlO" 9 
F F S® 












c< 


-1. 2212X10" 2 


C 6 


-1. 2499 xlO" 2 


Cs 


-7.2115X10- 6 




C l 0 


3. 6893X10" S 


Ci, 


-2. 8593 xlO" 6 


C l 3 


-3. 0073 xlO" 6 




C 15 


-3. 4462 xlO" 6 


C,7 


-1. 6344 xlO" 9 


C l 9 


-4. 1364 xlO" 8 




C 2 1 


-2. 0345 XlO -8 

F F S(D 












C 4 


1. 0330 xlO" 2 


C 6 


-2. 2053 xlO' 2 


C 8 


-8. 5243 xlO" 5 




C 1 0 


-1. 3497 xlO" 3 


C, 


1. 1148X10- 4 


C 1 3 


-2. 6040 xlO" 4 




C,5 


3. 9230X10-" 













F F S(D 
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7. 1801x10- 
8. 2333 x 10- 



7. 1801X10" 5 
8. 2333 xlO- 6 



3. 9501 xlO" 5 
3. 6302 xlO" 6 
C l5 -3. 8832 xlO" 6 

Displacement and tilt(l) 
X 0. 00 Y 9.84 Z 32.73 
a -0.88 0 0. 00 r 0.00 

Displacement and tilt (2) 
X 0. 00 Y -0.48 Z 39.28 
a -30.61 0 0. 00 r 0.00 

Displacement and tilt(3) 
X 0.00 Y 16.17 Z 37.03 
a 35.52 0 0. 00 r 0.00 

Displacement and tilt(4) 
X 0.00 Y 19.39 Z 46.79 
a -91.71 0 0. 00 r 0.00 

Displacement and tilt(5) 
X 0. 00 Y 44.61 Z 46.79 
a -88.29 0 0. 00 r 0.00 

Displacement and tilt (6) 
X 0.00 Y 22.62 Z 55.56 



C -8. 5360 xlO" 3 
Co 7. 6086 XlO" 5 
C,s 1.9455 XlO" 6 

FFS© 
C 4 8. 5360 xlO -3 
Co -7. 6086 xlO" 5 
C I5 -1.9455 xlO" 6 

FFS© 
C 1.2329 xlO" 2 
Co -1.3809 xlO" 4 



C 6 



Cs 
Cm 



C 6 
C, 



-8. 8071 xlO" 3 
6. 3213 xlO" 7 



8. 8071 xlO" 3 
-6. 3213 xlO' 7 



6. 7124 xlO' 3 
-1.6628 xlO" 6 



C 8 

C l 3 



C 8 

C l 3 



Ca 

C l 3 



4 1 
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a 136.79 0 0. 00 r 0.00 

Displacement and tilt(7) 

X 0.00 Y 32.00 Z 33.76 

a -180.00 0 0.00 7 0.00 

Displacement and tilt(8) 

X 0.00 Y 32.00 Z 29.64 

a -180.00 & 0.00 r 0.00 

Example 1 7 



Surface 


Radius of 


Surface 


Displacement 


Refractive Abbe' s 


No. 


curvature 


separation 


and tilt 


index 




Object 


oo 


-1000. 00 








plane 












1 


°° (Stop) 










2 


ASS® 




(1) 


1. 5254 


56.2 


3 


FFS® (RE) 




(2) 


1. 5254 


56.2 


4 


ASS® (RE) 




(1) 


1. 5254 


56.2 


5 


FFS© 




(3) 






6 


FFS® 




(4) 


1. 5254 


56.2 


7 


FFS® (RE) 




(5) 


1. 5254 


56.2 


8 


FFS© 




(4) 






Image 


OO 




(6) 






plane 


ASS® 










R 


95. 45 










K 


0. 0000 










A 


-6. 5740 xlO" 8 










B 


1.3849X10" 9 
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FF S® 














c< 


-1.0306X10" 2 


c 6 


-1.0412X10" 


2 


Cs 


2.0096x10- 


5 


C l o 


2. 8787 X10" 5 


Cm 


-7. 7967X10" 


7 


C l 3 


-2. 3996x10- 


6 


Cs 


-2. 6208 XHT 6 


C l7 


-6.0108X10" 


8 


C 1 9 


1. 1907X10- 


8 


C 2 1 


1.4876X10" 8 

FFS(D 














c< 


-7. 5538 XlO" 3 


C 6 


6. 2696X10" 


4 


C 8 


1.3858x10- 


3 


C l 0 


2. 0287 xlO" 3 




8. 0303X10" 


5 


C 13 


-1.5350x10" 


4 


ClS 


-6. 5070 xlO" 5 

F F S(3) 














c< 


-7. 6923 xKT 2 


Ce 


-9. 3217x10" 


3 


C 8 


3. 8760X10" 


3 


C l 0 


-9. 4736 XlO" 4 


C 


-7. 2844x10" 


■4 


C l 3 


6. 5675X10- 


4 


C 1 5 


-4. 9359 xlO~ 5 

FFS® 














c< 


-1. 1587 xlO" 2 


Ce 


1. 1772X10" 


2 


Cs 


1. 0849X10" 


3 


C l 0 


-1.8206x10"" 


Cm 


-5. 4651X10" 


i 


C 1 3 


1.7195X10" 


4 


C,5 


-1.3202 xlO" 5 















Displacement and tilt(l) 
X 0. 00 Y 9.05 Z 39.11 
a 10.70 0 0.00 7 0.00 



Displacement and tilt(2) 
X 0. 00 Y 0.24 Z 48.07 
a -21.35 0 0.00 r 0.00 

Displacement and tilt (3) 
X 0. 00 Y 19.03 Z 43.57 
a 92.98 0 0. 00 r 0.00 

Displacement and tilt(4) 
X 0. 00 Y 35.65 Z 58.02 
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a -145.94 0 0. 00 r 0.00 

Displacement and tilt(5) 

X 0.00 Y 39.28 Z 61.80 

a -147.29 0 0.00 r 0.00 

Displacement and tilt(6) 

X 0.00 Y 32.00 Z 38.00 

a 0.00 0 0.00 7 0.00 



Example 


1 8 








Surface 


Radius of 


Surface 1 


Displacement 


Refractive Abbe* s 


No. 


curvature 


separation 


and tilt 


index 


Object 


oo 


-1000. 00 






plane 










1 


<=° (Stop) 








2 


ASS© 




(1) 


1. 5254 56. 2 


3 


F F S® (RE) 




(2) 


1. 5254 56. 2 


4 


ASS® (RE) 




(1) 


1. 5254 56. 2 


5 


F F S(D 




(3) 




6 


FFSd) 




(4) 


1. 5254 56. 2 


7 


FFS® (RE) 




(5) 


1. 5254 56. 2 


8 


F F S© 




(6) 




Image 


oo 




(7) 





plane 

ASS® 

R -99. 17 



K 0. 0000 

A -5. 1344X10" 6 

B 5. 4560X10" 9 

4 4 
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FFS® 










c 4 


-1.3402XKT 2 C B 


-1. 1018X10" 2 


c 8 


2. 9828x10" 
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C l o 


-4.6829X10" 6 Cm 


-2. 4079 xlO" 6 


C 1 3 


-3. 1115X10- 


6 


C,5 


-2.2505X10" 6 C l7 


1.0452X10" 7 


C l 9 


1. 1084X10" 


7 


C 2 1 


2. 6833 xlO" 8 

FFS© 










C 4 


-1.9489X10" 2 C 6 


-3. 8808 xlO" 3 


C 8 


4. 8522X10" 


3 


C i o 


4.8858X10" 3 Cm 


1.8575X10" 4 


C 1 3 


-7. 7300X10" 


4 


C 15 


-6. 0291 xlO -4 

FFS® 










c 4 


-8.6443X10" 2 C 6 


-3. 9460 xlO" 2 


C 8 


8. 0248x10" 


3 


C l 0 


9. 1640 xlO" 3 Cm 


-6. 2318 xlO" 5 


C i 3 


1.4493X10" 


3 


C I 5 


1. 6706 xl0~ 3 

FFS® 










c 4 


1.9984X10" 2 C 6 


1.7719X10- 2 


Ca 


2. 2720X10" 


4 


C l 0 


2.2345X10" 4 Cm 


6. 1407 xlO" 6 


C l 3 


2. 3412X10" 


5 


C l 5 


-1.4916X10" 6 

FFS© 










C 4 


-1.0029X1Q- 2 C 6 


4.6836 xlO" 3 










Displacement and tilt(l) 








X 


0.00 Y 12.74 Z 


36. 00 








a 


2.52 J3 0.00 7 


0. 00 










Displacement and tilt(2) 








X 


0.00 Y -0.37 Z 


45. 03 








a 


-28.87 0 0. 00 r 


0. 00 










Displacement and tilt (3) 








X 


0.00 Y 20.71 Z 


40.51 








a 


74.60 0 0. 00 r 


0. 00 
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Displacement and tilt (4) 
X 0. 00 Y 22.61 Z 41.95 
a -113.38 0 0.00 r 0.00 

Displacement and tilt(5) 
X 0. 00 Y 38.54 Z 52.07 
a -144.30 0 0.00 r 0.00 

Displacement and tilt (6) 
X 0. 00 Y 32.00 Z 36.77 
a 0.00 0 0.00 r 0.00 

Displacement and tilt(7) 
X 0.00 Y 32.00 Z 30.00 
a 0.00 0 0.00 r 0.00 



Example 1 9 



Surface 


Radius of 


Surface 


Displacement 


Refractive Abbe' s 


No. 


curvature 


separation 


and tilt 


index 




Object 


CO 


-1000. 00 








plane 












1 


°° (Stop) 










2 


ASS® 




(1) 


1. 5254 


56.2 


3 


FFS® (RE) 




(2) 


1. 5254 


56.2 


4 


ASS® (RE) 




(1) 


1. 5254 


56.2 


5 


F F S(D 




(3) 






6 


FF S® 




(4) 


1. 5254 


56.2 


7 


FF S® (RE) 




(5) 


1. 5254 


56.2 


8 


F F S© 




(6) 






Image 


oo 




(7) 







plane 
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ASS® 

R 371. 46 

K 0. 0000 

A -8.4688X10" 7 

B 2. 9089 x 10"' 0 





FFS® 














-6. 3820 xlO" 3 


c 6 


-8. 9287X10" 


•3 


c 8 


-7.5189xl0" s 


C l o 


-2. 7485 xlO" 6 


Ci, 


-5. 1745x10" 


•6 


C 1 3 


-6. 0033 XlO" 7 


C l 5 


2. 8823 xlO" 6 


C,7 


3. 2184x10" 


•7 


C l 9 


8. 6382 xlO" 8 


C 2 1 


-1.5498X10" 8 

FF S© 












c 4 


-4. 0226X10" 2 


c 6 


-3. 3297X10" 


2 


C 8 


2. 4201 xlO" 3 


C 1 0 


6. 0781 XlO" 3 


Cu 


7. 4789X10" 


•4 


C 1 3 


-3. 2635 xlO" 4 


C,5 


2. 1572 xlO" 4 

FFS® 












c 4 


-2. 0127 xlO" 2 


C 6 


-1. 4009X10" 


2 


c 8 


-1.3093 xlO" 3 


C l o 


-1.0645 xlO" 4 


Cu 


-2. 3099X10" 


•4 


C,3 


-2. 8818 xlO" 5 


c„ 


-1.4532 xlO" 6 

FFS® 












c 4 


2. 0127 xlO" 2 


c 6 


1.4009x10" 


2 


C 8 


1.3093 xlO" 3 


C l 0 


1.0645 xlO" 4 


Cu 


2. 3099X10" 


4 


C i 3 


2. 8818 xlO" 5 


ClS 


1.4532X10" 6 

FFS© 












c 4 


2. 3952 XlO" 1 


c 6 


6. 3371x10" 


4 








Displacement and tilt(l) 








X 


0. 00 Y 20. 12 


z 


35. 02 








a 


6. 83 0 0. 00 


r 


0. 00 









Displacement and tilt(2) 
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X 0.00 Y 0.52 Z 47.68 
a -27.07 0 0. 00 r 0.00 

Displacement and tilt (3) 
X 0.00 Y 27.52 Z 37.59 
a 76.08 0 0. 00 r 0.00 

Displacement and tilt (4) 
X 0.00 Y 29.00 Z 40.96 
a -118. 18 0 0.00 r 0.00 

Displacement and tilt(5) 
X 0.00 Y 35.00 Z 40.96 
a -61.82 0 0. 00 r 0.00 

Displacement and tilt (6) 
X 0. 00 Y 32.00 Z 50.73 
a -180.00 0 0. 00 r 0.00 

Displacement and tilt (T) 
X 0. 00 Y 32.00 Z 58.00 
a -180.00 0 0.00 r 0.00 



Example 2 0 

Surface Radius of 

No. curvature 
Object °° 

plane 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



1 


°° (Stop) 








2 


ASS® 


(1) 


1. 5254 


56.2 


3 


F F SO (RE) 


(2) 


1. 5254 


56.2 


4 


ASS® (RE) 


(1) 


1. 5254 


56.2 


5 


FFS© 


(3) 
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6 


FFS® 








(4) 


1. 5254 


56.2 


7 


FFS® (RE) 






(5) 


1. 5254 


56.2 


8 


FFS© (RE) 






(6) 


1. 5254 


56.2 


9 


FFS© 








(7) 






Image 


OO 








(8) 






plane 
















ASS® 














R 


-78. 87 














K 


0. 0000 














A 


6. 3888x10" 8 














B 


-6. 7614 xl0~ 9 
FFS® 














c< 


-1. 3820 xlO" 2 


C 6 


-1.2744X10- 


2 


c 8 


-5. 9146 xlO" 5 




C i 0 


-8. 6079 xlO" 5 


C,i 


-1.5009x10- 


6 


C 1 3 


-3. 9389 xlO" 6 




C,5 


-3. 9837 xlO" 6 


C l7 


9. 5456X10' 


8 


C l 9 


2. 5646 xlO" 7 




C 2 I 


8. 4257 xlO" 8 

FFS© 














c 4 


-4. 8112 xlO" 2 


Ce 


2. 2437 x 10" 


2 


c 8 


1. 2629 XlO" 2 




C i o 


-1.4147X10' 3 


c, 


1. 1201X10" 


3 


C l 3 


-4. 2802 xlO" 3 






-1. 8265 XlO' 5 

FFS® 














c< 


-2. 4894 x 10" 2 


c 6 


1.7719X10" 


3 


C 8 


1. 3030X10" 2 




C 1 o 


8. 7223 xlO -3 


Cm 


-2. 5693X10" 


3 


C 1 3 


2. 0937 xlO" 3 




C 1 5 


-1.7955 xlO" 4 

FFS© 














c 4 


1.4510 xlO" 2 


C 6 


1.4974X10" 


2 


c 8 


6. 3447 xlO" 5 




C l 0 


-3. 3021 xlO" 5 


Cm 


6. 7340x10" 


6 


C 1 3 


1.3268 xlO" 5 




C,5 


5. 6476 xlO" 6 
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C 6 



4. 2398 xlO" 3 
7.8122X10" 6 



C 6 3.1372x10 
C,s -4.3706X10" 4 



FFS© 
C 4 -5.0177X10" 3 
C, 3 1.7182X10" 5 

F F S© 
C< 6. 6144 xlO" 2 
C,3 -2. 1336 xlO" 4 

Displacement and t i 1 1 CI) 
X 0. 00 Y 13.06 Z 30.44 
a 4. 48 0 0.00 y 0.00 

Displacement and tilt(2) 
X 0. 00 Y -0.13 Z 38.51 
a -29.74 0 0. 00 y 0.00 

Displacement and tilt(3) 
X 0. 00 Y 17.85 Z 32.43 
a 74.33 0 0.00 r 0.00 

Displacement and tilt(4) 
X 0. 00 Y 19.17 Z 33.07 
a -102.30 0 0. 00 y 0.00 

Displacement and tilt 
X 0. 00 Y 44.66 Z 43.01 
a -133.87 0 0. 00 y 0.00 

Displacement and tilt(6) 
X 0. 00 Y 32.00 Z 30.30 
a -180.00 0 0. 00 y 0.00 

Displacement and tilt (7) 
X 0.00 Y 32.00 Z 48.57 
a 0. 00 0 0. 00 r 0. 00 

Displacement and tilt(8) 



-2 



Cm 1.3297x10 



-5 



Cm 5. 4070 xlO" 4 
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X 0.00 Y 32.00 Z 53.57 
a 0.00 0 0.00 y 0.00 

Example 2 1 



Surface Radius of 


Surface Displacement 


Refractive Abbe' s 


No. 


curvature 


separation 


and tilt 


index 




Object 


oo 


-1000. 00 








plane 












1 


°° (Stop) 




(1) 






2 


ASS® 




(2) 


1. 5254 


56.2 


3 


F F S® (RE) 




(3) 


1. 5254 


56.2 


4 


ASS® (RE) 




(2) 


1. 5254 


56.2 


5 


F F S® 




(4) 






6 


FFS© 




(5) 


1. 5254 


56.2 


7 


FFS® (RE) 




(6) 


1. 5254 


56.2 


8 


FFS© (RE) 




(7) 


1. 5254 


56.2 


9 


FFS© 




(8) 






Image 


OO 




(9) 






plane 


ASS® 










R 


-93. 13 










K 


0. 0000 










A 


-7.3153X10" 8 










B 


1. 0465X10" 8 
F F S® 










c< - 


1.2530X10" 2 C 6 


-1.0935x10- 


c 8 


4. 3572X10~ S 




C i 0 


5. 6790 xlO' 5 Cm 


-4. 6759X10" 


C,3 " 


5. 7024 xlO" 6 




C, 5 " 


2. 5865 xlQ- 6 C I7 


5. 1708x10" 


8 C 1 9 


4. 7739 xlO" 8 
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C, 4.8274X10" 8 

FFS© 
C« 2. 1276X10" 2 
Cio -4.0940X10" 3 
C 15 -4.9525X10' 5 

FFS© 
C -7. 7818X10- 2 
Co -3.6125X10" 3 
C, 5 2. 1472 x lO" 4 

FFS® 
C 4 1.7708X10" 2 
Cio 1. 4710XKT 6 
C,s 7.9647X10" 6 

F F S(D 
C 4 -3. 2083 xlO" 3 
Co -4. 7983 xlO" 4 
C 1S 1.5623X10' 5 

FFS© 
C -1.2690X10" 2 

Displacement and tilt(l) 
X 0. 00 Y 0.00 Z 0.00 
a 0.00 iS 0.00 r 0.00 

Displacement and tilt (2) 
X 0. 00 Y 11.12 Z 31.05 
a 6.41 £ 0.00 r 0.00 

Displacement and tilt (3) 
X 0. 00 Y -0.11 Z 39.90 



C 6 -1.3001 X10" 2 
Cn 6. 8259X10" 4 



C 6 -1. 3978 xlO" 2 
Cm -2. 1473 xlO" 3 



C 6 9. 8479 xlO" 3 
C,i 6. 0476 xlO" 5 



C 6 -1.1682 xlO" 2 
C,i 3. 2203 xlO" 5 



1. 2046 XlO -2 



C 8 1.2698 xlO" 2 
C 13 -1. 1193X10" 3 



C 8 8. 2943 xlO" 3 
C 13 1.6422 xlO" 3 



C 8 4. 2747X10" 5 
C 13 9.5455xl0" s 



C 8 -3. 8379 xlO" 4 
C 13 2. 4146 xlO" 5 



a -26. 24 0 



0. 00 



0. 00 
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Displacement and 
X 0.00 Y 19.37 
a 52.37 0 0.00 

Displacement and 
X 0.00 Y 19.70 
a -124.03 0 0.00 

Displacement and 
X 0.00 Y 41.67 
a -137.82 0 0.00 

Displacement and 
X 0.00 Y 36.67 
a -176.. 69 0 0.00 

Displacement and 
X 0.00 Y 32.00 
a 0.00 0 0.00 

Displacement and 
X 0.00 Y 32.00 
a 0. 00 0 0.00 

Example 2 2 

Surface Radius of 

No. curvature 

Object 00 

plane 

1 00 (Stop) 

2 00 

3 ASS® 

4 ASS© 



tilt C4) 
Z 34. 98 
7 0.00 
tilt(5) 
Z 35. 09 
r 0.00 
tilt (6) 
Z 44. 93 
7 0.00 
tilt(7) 
Z 30. 00 
7 0.00 
tilt C8) 
Z 48. 79 
r 0.00 
tilt(9) 
Z 51.01 
r 0.00 

Surface Displacement 
separation and tilt 
-1000. 00 

(1) 
(2) 
(3) 
(4) 



Refractive Abbe' s No. 
index 

1. 4924 107. 9 
1. 5254 56. 2 
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5 


FF S(D (RE) 




(5) 


1. 5254 


56.2 


6 


ASS© (RE) 




(4) 


1. 5254 


56.2 


7 


FF S© 






(6) 






8 


FF S® 






(7) 


1. 5254 


56.2 


9 


FF S© (RE) 




(8) 


1. 5254 


56.2 


10 


FF S© (RE) 




(9) 


1. 5254 


56.2 


11 


F F S© 






(10) 






Image 


oo 






(11) 






plane 














ASS® 












R 


-31. 17 












K 


0. 0000 












A 


-2. 3392 xlO- 6 












B 


1.4417X10" 8 
ASS© 












R 


-104. 32 












K 


0. 0000 












A 


-1. 1160X10- 5 












B 


1.3866X10" 8 
F F S(D 












c< 


-1. 1076X10" 2 


c 6 


-9. 7026 XlO" 3 


c 8 


1.2453 xlO" 4 




C l 0 


8. 6331 xlO" 5 

FF S© 












c< 


-2. 6908 xlO" 2 


c 6 


-2. 2030 xlO" 2 


c 8 


3. 0544 xlO" 3 




C l 0 


-2. 0443 xlO" 3 

FF S® 












c< 


-4. 7273 xlO' 2 


c 6 


-2. 9318 xlO" 2 


c 8 


4. 8533X10-" 




C l 0 


-2. 1511 xlO" 3 
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FFS® 
C 1.3337X10" 2 C 
Co 3.2236X10' 5 

FFS© 
C -7.4443X10" 3 C 
Co -2. 7416 xlO" 4 

FFS© 
C 8. 1792X10" 3 C 

Displacement and 
X 0.00 Y 0.00 
a 0. 00 0 0.00 

Displacement and 
X 0.00 Y 0.00 
a 0.00 0 0.00 

Displacement and 
X 0.00 Y 0.00 
a 0. 00 0 0.00 

Displacement and 
X 0. 00 Y 10.49 
a 6. 19 £ 0.00 

Displacement and 
X 0. 00 Y -0.10 
a -24.76 0 0.00 

Displacement and 
X 0. 00 Y 18.51 
a 55.35 0 0.00 

Displacement and 
X 0. 00 Y 19.05 



6 7.7917x10- 



C 8 5.2903x10" 



6 -1.1004X10 



-2 



6 7. 4722 xlO" 3 
tilt(l) 

Z 0.00 
r 0.00 
tilt (2) 
Z 25. 00 

7 0.00 
tilt C3> 

Z 29. 43 
7 0.00 
tilt (4) 
Z 30. 94 
7 0.00 
tilt (5) 
Z 40. 19 
r 0.00 
tilt(6) 
Z 35. 34 
7 0.00 
tilt (7) 
Z 35. 60 



C 8 -3. 4435X10" 4 
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a -111.46 0 0.00 7 0.00 

Displacement and tilt(8) 

X 0.00 Y 41.39 Z 45.63 

a -142.01 0 0.00 r 0.00 

Displacement and tilt (9) 

X 0.00 Y 38.56 Z 29.81 

a 177.05 0 0.00 r 0.00 

Displacement and tilt(10) 

X 0.00 Y 32.00 Z 49.26 

a 0.00 0 0.00 7 0.00 

Displacement and tilt(ll) 

X 0.00 Y 32.00 Z 51.37 

a 0.00 0 0.00 7 0.00 



Example 


2 3 








Surface 


Radius of 


Surface Displacement 


Refractive Abbe' s 


No. 


curvature 


separation and tilt 


index 




Object 


oo 


-1000. 00 






plane 










1 


°° (Stop) 








2 


ASS® 


(1) 


1. 5254 


56. 2 


3 


FF S® (RE) 


(2) 


1. 5254 


56.2 


4 


ASS® (RE) 


(1) 


1. 5254 


56.2 


5 


FFS© 


(3) 






6 


F F S® (RE) 


(4) 






7 


9. 36 


(5) 


1. 5254 


56.2 


8 


ASS© 


(6) 






Image 


oo 


(7) 
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plane 

ASS® 

R -112. 57 
K 0. 0000 
A 1.2804X10" 7 
B 1. 9023 xlO" 9 

ASS© 

R 17. 18 
K 0. 0000 

A -1. 1585X10" 4 
B 4.5485X10- 6 

FFS® 
C -1. 0758X10" 2 
C 10 -1.9106X10" 5 
C,s -2. 8610 xlO -6 
C21 -5.0012X10" 9 

FFS© 
C -4. 2973X10" 2 
C 10 5.7252X10' 3 
C 15 4. 7888 xlO" 4 

FFS® 
C 4 2. 0862 xlO" 2 
Co -2. 1971X10" 5 
C 5 7.6542X10" 6 

X 
a 



C 6 -1. 0721X10" 2 
Cm 4.9749X10" 6 
C 17 1. 3623X10" 7 



C 6 3.8451X10" 2 
Cm 1.4826X1Q- 4 



C 6 1.8162X10" 2 
Cm 1.3347X10" 5 



C 8 7.6154X10" 5 
C l3 -5. 3415X10" 6 
C 19 2.9234X1Q- 8 



C 8 3.6896X10" 3 
C i3 -1. 1264 xlO" 3 



C 8 1.4311X10" 4 
C, s 2.3775X10- 5 



Displacement and tilt(l) 
0.00 Y 12.30 Z 38.14 
-1.09 B 0. 00 7 0.00 
Displacement and tilt(2) 



5 7 



WO 01/50180 



PCT/JP00/02549 



X 0.00 Y -0.33 Z 45.00 

a -31.99 $ 0. 00 r 0.00 

Displacement and tilt(3) 

X 0.00 Y 19.10 Z 42.18 

a 78.03 & 0. 00 r 0.00 

Displacement and tilt (4) 

X 0.00 Y 39.78 Z 60.30 

a -147.16 0 0. 00 j 0.00 

Displacement and tilt(5) 

X 0. 00 Y 32.00 Z 40.06 

a 0.00 /3 0.00 r 0.00 

Displacement and tilt (6) 

X 0.00 Y 32.00 Z 37.55 

a 0. 00 J3 0.00 r 0.00 

Displacement and tilt (7) 

X ,0.00 Y 32.00 Z 31.96 

a 0. 00 0.00 r 0.00 



Example 2 4 

Surface Radius of 

No. curvature 
Object 00 

plane 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



1 


°° (Stop) 








2 


ASS® 


(1) 


1. 5254 


56.2 


3 


F F S(D (RE) 


(2) 


1. 5254 


56.2 


4 


AS S<D (RE) 


(1) 


1. 5254 


56.2 


5 


FFS© 


(3) 







5 8 
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6 

7 
8 
9 

Image 
plane 



FFS© (RE) 
10. 00 
-30. 00 
20. 00 



(4) 
(5) 
(6) 
(7) 
(8) 



1. 7400 
1. 4875 



ASS® 



R 


-755. 72 








K 


0. 0000 








A 


-3. 0223x10" 6 








B 


3. 6982 xlO" 9 
FFS® 








c< 


-1. 3291 xlO" 2 


C 6 -9. 1362 xlO" 3 


c 8 


1.3010 xlO" 5 


C l 0 


-4. 7998 xlO" 5 


C,i 3. 8631 xlO" 6 


C 1 3 


1.2388 XlO" 6 


C 15 


-1.7387 xlO" 6 


C17 4. 1889 xlO" 7 


C 1 9 


3. 3450 xlO" 8 



C 6 5.0481x10 
C,i -1.0276 xlO" 3 



1. 5434 xlO" 8 

FFS(D 
4. 9441 xl0~ 2 
1. 1867 xlO" 3 
1.5800 xlO" 4 

F F S® 
2. 1838 xlO" 2 
Co 2. 2274 xlO" 5 
Cs 1.7347 xlO" 5 

Displacement and tilt(l) 
0.00 Y 15.24 Z 38.77 
2.68 £ 0.00 r 0.00 
Displacement and tilt(2) 



2 1 

c 4 

C l 0 
C 15 



-2 



C 8 

C 1 3 



-1.8555 xlO" 3 
2. 6209 xlO" 3 



C 6 2. 0822 xlO" 2 
Ci, 1.7287 xlO" 5 



C 8 
C.a 



1. 5599 xlO' 4 
3. 1039 xlO" 5 



X 
a 



45.0 
70.2 
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X 


0. 00 Y 0. 


01 


Z 47. 


98 


a 


-29. 39 B 0. 


00 


7 0. 


00 




Displacement 


and 


tilt(3) 




X 


0. 00 Y 22. 


36 


Z 42. 


21 


a 


83. 11 B 0. 


00 


r 0. 


00 




Displacement 


and 


tilt (4) 




X 


0. 00 Y 38. 


88 


Z 54. 


46 


a 


-145. 16 B 0. 


00 


7 0. 


00 




Displacement 


and 


tilt C5) 




X 


0. 00 Y 32. 


00 


Z 34. 


24 


a 


0. 00 B 0. 


00 


7 0. 


00 




Displacement 


and 


tilt (6) 




X 


0. 00 Y 32. 


00 


Z 33. 


17 


a 


0. 00 B 0. 


00 


7 0. 


00 




Displacement 


and 


tilt(7) 




X 


0. 00 Y 32. 


00 


Z 30. 


48 


a 


0. 00 B 0. 


00 


7 0. 


00 




Displacement 


and 


tilt(8) 




X 


0. 00 Y 32. 


00 


Z 28. 


00 


a 


0. 00 B 0. 


00 


7 0. 


00 



Example 2 5 
Surface Radius of 
curvature 



No. 
Object 
plane 

1 

2 



°° (Stop) 
ASS® 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



(1) 



1. 5254 



56. 2 



6 0 



WO 01/50180 
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3 
4 
5 
6 
7 

Image 
plane 



FFS® (RE) 
ASS® (RE) 
FFS© 
FFS® (RE) 
FFS® (RE) 



ASS® 



R -142. 30 



K 




0. 0000 


A 




7. 9459 X10" 6 


B 




4.5193X10" 9 






FFS® 


c 4 


-1. 


5782 xlO" 2 


C l 0 


4. 


5249 xlO" 5 


c l5 


-4. 


4525 xlO" 6 


C 2 l 


1. 


2837 xlO" 7 






FFS© 


C 4 


-4. 


8446 xlO- 2 






FFS© 


c 4 


1. 


6543 xlO" 2 


C l o 


-1. 


8587 xlO -5 


C 15 


5. 


7816 xlO -6 






FFS® 


c 4 


-4. 


2215 xlO" 3 


C i 0 


-2. 


5259X10-" 


C 1 5 


-7. 


8520 xlO" 6 



-3 



C 6 -9.2595X10 
Ci, 1.0602 xlO" 5 
C,7 -5. 8969 xlO" 8 



C 6 -8. 3829 xlO" 3 



C 6 



9. 5400 xlO" 3 
5. 3062 xlO" 8 



C 6 1.0692 xlO" 2 
d 5. 9277 xlO" 6 



(2) 
(1) 
(3) 
(4) 
(5) 
(6) 



C 8 

C 1 3 
C l 9 



C 8 

C i 3 



1. 5254 
1. 5254 



8. 4720X10" 5 
-8. 7497 xlO" 6 
1. 8760 xlO" 7 



-1. 0953 xlO- 4 
7. 9992 xlO' 6 



C 8 -3. 6896 xlO" 4 
C 13 -1.3516 xlO -5 



56.2 
56.2 



Displacement and tilt(l) 



6 1 
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X 0.00 Y 11.67 Z 32.96 

a -1.41 0 0. 00 r 0.00 

Displacement and tilt(2) 

X 0.00 Y -0.45 Z 40.56 

a -30.45 £ 0. 00 r 0.00 

Displacement and tilt(3) 

X 0.00 Y 18.56 Z 37.77 

a 33.95 $ 0. 00 r 0.00 

Displacement and tilt(4) 

X 0. 00 Y 43.39 Z 48.16 

a -135.03 /3 0.00 y 0.00 

Displacement and tilt(5) 

X 0.00 Y 36.28 Z 31.09 

a 6. 39 0 0.00 r 0.00 

Displacement and tilt(6) 

X 0. 00 Y 32.00 Z 55.72 

a 0.00 /3 0.00 7 0.00 



Example 2 6 

Surface Radius of 

No. curvature 

Object 00 

plane 

1 <*> (Stop) 

2 FFS® 

3 FFSd(RE) 

4 FFS® 

5 FFS© 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



(1) 
(2) 
(3) 
(4) 



1. 5254 56. 2 
1. 5254 56. 2 



1. 5254 



56.2 
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6 FFS©( 

7 FFS© 
Image 00 

plane 

FFS® 
C -6. 2629X10" 3 
Co -1. 2581XKT 4 
Cis 1.4501X10" 6 
FF S© 
C 4 -1.3276X10" 2 
Co -1.3499X10" 4 
C 1S -2.4589X10" 6 
C 2 , -1. 8143X10" 8 

FFS® 
C -2. 1469 xlO" 2 
Co -3. 2678 xlO -3 
Cs -3. 5647x10-" 

FFS® 
C -1. 1648X10"' 
Co 1.9930X10" 3 
C 1S 9. 9925X10" 4 

FFS© 
C 1.9541X10" 2 
Co -5. 5991X10- 5 
Cs 3.8394X10" 6 

FFS© 
C 1.9172X10" 2 
C l3 -2.6951X10- 5 



C 6 3. 3796x10' 4 
C, 2.6158X10" 6 



C 6 -9.4693X10" 3 
Ci -2. 9102X10" 6 
C 17 -4. 4244X10" 9 



C 6 -3.3694X10' 2 
C, -7. 9899 xlO" 5 



C 6 -4. 0332 xlO" 2 
C, 8. 3579 xlO" 4 



C 6 1.6255 xlO" 2 
C„ 4. 5526 xlO' 6 



C 6 3. 2175 xlO" 2 
Cs -1.6440 xlO" 4 



(5) 1. 5254 56. 2 

(6) 

(7) 



C 8 3. 9666 xlO" 4 
C, 3 3. 2906 xlO" 5 



C 8 -8. 4725 xlO" 5 
C 13 -2.0112X10" 6 
C 19 -4. 8328 xlO" 8 



C 8 -1. 6179X10- 3 
Cs -1.7505 xlO" 4 



C 8 -1. 1348 xlO" 3 
Cs 8. 0595 xlO" 4 



C 8 -1.0516 xlO" 5 
Cs 1.2743 XlO" 5 



Cm 9. 6401 xlO' 5 
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Displacement and tilt(l) 

X 0.00 Y 0.00 Z 32.45 

a -13.66 0 0.00 r 0.00 

Displacement and tilt(2) 

X 0.00 Y -1.36 Z 48.79 

a -33.83 0 0.00 r 0.00 

Displacement and tilt(3) 

X 0.00 Y 12.70 Z 41.59 

a -50.46 0 0. 00 r 0.00 

Displacement and tilt (4) 

X 0.00 Y 19.62 Z 39.02 

a -65.04 0 0. 00 r 0.00 

Displacement and tilt(5) 

X 0.00 Y 42.00 Z 30.00 

a -44.81 0 0.00 r 0.00 

Displacement and tilt (6) 

X 0. 00 Y 32.00 Z 45.53 

a 0.00 0 0.00 7 0.00 

Displacement and tilt(7) 

X 0.00 Y 32.00 Z 53.23 

a 0.00 0 0.00 r 0.00 



Example 2 7 

Surface Radius of 

No. curvature 
Object °° 

plane 

1 °° (Stop) 



Surface Displacement Refractive Abbe's 
separation and tilt index 
-1000. 00 
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2 


ASS® 








(1) 


1. 5254 




56. 2 


3 


FFS® (RE) 






(2) 


1. 5254 




56. 2 


4 


ASS® (RE) 






(1) 


1. 5254 




56. 2 


5 


FFS® (RE) 






(2) 


1. 5254 




56.2 


6 


F F S© 








(3) 








7 


FFS® 








(4) 


1. 5254 




56.2 


8 


FFS® (RE) 






(5) 


1. 5254 




56.2 


9 


FFS© 








(6) 








Image 


oo 








(7) 








plane 


















ASS® 
















R 


-109. 37 
















K 


0. 0000 
















A 


2. 7422 X10" 5 
















B 


-4. 1869 xlO" 8 
FFS® 
















c< 


-1. 1126 xlO" 2 


c 6 


-1.0227X10' 


2 


c 8 


-6. 0588x10" 


■5 




C l 0 


-3. 0318 xlO" 5 


Cm 


7. 9055X10" 


6 


C,3 


1. 1105X10" 


-5 




C i 5 


1.0604 xlO" 6 


C,T 


2. 8597X10" 


7 


C 1 9 


1.5498x10" 


■7 




C 2 1 


1.4283 XlO" 7 

FFS(D 










' 






C< 


3. 6878 xlO" 2 


C 6 


3. 5702X10" 


2 


C 8 


-2.0106X10" 


2 




C I 0 


-9. 8201 xlO" 3 


C 


2. 1010x10" 


3 


C l 3 


-1. 9983x10" 


3 






9. 8827X10-" 

F F S(D 
















c< 


-1.0254X10-' 


c 6 


-2. 5575X10" 


2 


c 8 


-2. 0239X10" 


2 




C 1 o 


-5. 8721 xlO' 3 


Cm 


1.0962X10" 


3 


C 1 3 


-3. 3381x10" 


3 




C,5 


4. 7815 xlO" 4 
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FF S© 

C 4 2.3287X10" 2 C 6 1.8127x10 
Co -2.4676X10' 4 Cm 1.9470x10 
C, 5 -3.0929X10- 7 

FF S© 

C 4 -1.9980X10" 2 C 6 -1. 9644x10 
C, s 4.0095X10" 4 C 15 5.1524X10 

Displacement and tilt(l) 

X 0. 00 Y 6.56 Z 32.12 

a -2.57 0 0. 00 r 0.00 

Displacement and tilt(2) 

X 0.00 Y -0.19 Z 38.74 

a -23.54 0 0.00 r 0.00 

Displacement and tilt(3) 

X 0. 00 Y 20.79 Z 39.32 

a -71.99 0 0. 00 y 0.00 

Displacement and tilt (4) 

X 0. 00 Y 21.54 Z 38.60 

a -84.73 0 0. 00 r 0.00 

Displacement and tilt (5) 

X 0. 00 Y 36.81 Z 30.00 

a -35.69 0 0.00 r 0.00 

Displacement and tilt (6) 

X 0. 00 Y 32.00 Z 44.11 

a 0. 00 0 0.00 r 0.00 

Displacement and tilt(7) 

X 0.00 Y 32.00 Z 50.34 

a 0. 00 0 0.00 y 0.00 



C 8 -4.0703X10" 4 
C,s 3. 1178 xlO" 5 



C, 1.8913X10" 4 
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Example 
Surface 
No. 

Object 
plane 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Image 
plane 

C 4 -8. 

C< -4. 
C i o 5. 

C 4 8. 
Co 1. 

C< -4. 



2 8 



Radius of 
curvature 



°° (Stop) 
F F S(D 
F F S(D (RE) 
FFS(D (RE) 
F F S® 
F F S© 
FF S© (RE) 
FFS® (RE) 
FFS® 



FFS® 
4040.x 10- 3 

FFS© 
8109 X10" 3 
9643 xlO" 6 

FFS® 
5504 X10~* 
2427 xlO -5 

FFS© 
1338 xlO" 3 

FFS© 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



(1) 


1. 5254 


56.2 


(2) 


1. 5254 


56.2 


(3) 


1. 5254 


56.2 


(4) 






(5) 


1. 5254 


56.2 


(6) 


1. 5254 


56.2 


(7) 


1. 5254 


56.2 


(8) 






(9) 







-8. 5943 xlO" 3 



-3.4151X10" 3 C 8 7. 6983X10 



-6 



2. 0899 xlO' 3 C 8 3. 9710X10' 6 



4. 6863x10" 3 



6 7 
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2. 6792x10" 



C 6 1.0913X10" 2 



1.6909x10 



C< 1.8948X10" 2 

FF S© 
C< -2.9136X10" 3 

F F SCD 
C< 1.0066X10" 2 

F F S® 
C< -2.2044X10" 2 

Displacement and tilt(l) 

X 0. 00 Y 0.00 Z 30.00 

a 0. 00 £ 0.00 r 0.00 

Displacement and tilt(2) 

X 0.00 Y 7.73 Z 66.05 

a 18.69 £ 0. 00 r 0.00 

Displacement and tilt <3> 

X 0.00 Y -17.85 Z 38.62 

a 46.96 B 0.00 r 0.00 

Displacement and tilt(4) 

X 0.00 Y 20.71 Z 58.27 

a 70.85 B 0.00 r 0.00 

Displacement and tilt(5) 

X 0.00 Y 21.56 Z 58.79 

a 72.18 £ 0. 00 r 0.00 

Displacement and tilt(6) 

X 0. 00 Y 41.10 Z 68.55 

a 46.38 B 0. 00 r 0.00 

Displacement and tilt (T) 

X 0. 00 Y 28.64 Z 46.33 

a 17.45 B 0.00 r 0.00 



7.8112X10" 3 



-2 



6 8 
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Displacement and tilt (8) 



X 0.00 


Y 32. 02 Z 


71.98 








a 0. 00 


£ 0. 00 r 


0. 00 








Displacement and tilt (9) 








X 0.00 


Y 32. 00 Z 


76. 97 








a 0. 00 


B 0. 00 r 


0. 00 








Example 2 


9 










Surface 


Radius of 


Surface 1 


Displacement 


Refractive Abbe* s 


No. 


curvature 


separation 


and tilt 


index 




Object 


oo 


-1000. 00 








plane 












1 


°° (Stop) 










2 


ASS® 




(1) 


1. 5254 


56.2 


3 


F F S® (RE) 




(2) 


1. 5254 


56.2 


4 


AS S(D (RE) 




(1) 


1. 5254 


56. 2 


5 


F F S(D 




(3) 






6 


FFS® 




(4) 


1. 5254 


56. 2 


7 


FFS® (RE) 




(5) 


1. 5254 


56.2 


8 


F F S© 




(6) 






Image 


OO 




(7) 







plane 

ASS® 

R 1285. 39 
K 0. 0000 
A 6. 4599X10" 7 
B -3. 7861x10" 10 
FF S® 
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c 


-3. 6795 xKT 3 


c 6 


-2. 1319x10" 


3 


C 8 


-5. 8405x10" 


s 


Co 


-6. 5664 xlO- 5 


Ci 


8. 2431x10" 


■7 


C l 3 


1.4603X10" 


6 


C,5 


1.4571 X10' 6 


C 17 


-5. 6374x10" 


8 


C i g 


-3. 7292X10" 


8 


C 2 1 


-4. 3730x10" 8 

FF S© 














c 


-3. 1489 xlO" 4 


c 6 


5. 2538X10- 


3 


C 8 


1.2817X10" 


3 


C i o 


1. 2156 xlO" 3 


Ci 


5. 1327x10" 


6 


C i 3 


-1. 0362x10" 


5 


Cs 


4. 7618 xlO -5 

FFSCD 














C 4 


-2. 2969 xlO" 3 


c 6 


-4. 7767 x 10" 


4 


Cs 


3. 1569x10" 


4 


C 1 0 


1.9939 xlO" 4 


c, 


4. 1969x10" 


7 


C l 3 


1.3660x10" 


5 


C l 5 


4. 6817 xlO 6 

F F S(D 














c 


2. 2969 xlO -3 


Cs 


4. 7767x10" 


4 


C 8 


-3. 1569x10- 


4 


C i 0 


-1. 9939 xlO -4 


c, 


-4. 1969x10" 


■7 


C 1 3 


-1.3660x10" 


5 


C 5 


-4. 6817 xlO" 6 

FFS© 














c 


2. 5793 xlO" 2 


c 


-4. 2457X10" 


3 


C, 


-4. 8745X10" 


4 


C 


-1.7443 xlO" 4 


Cs 


-3. 6717X10" 


5 









Displacement and tilt(l) 
X 0.00 Y 10.19 Z 29.40 
a 7. 35 yS 0.00 r 0.00 

Displacement and tilt C2) 
X 0. 00 Y -3.29 Z 36.33 
a -25.35 0 0. 00 r 0.00 

Displacement and tilt(3) 
X 0.00 Y 24.99 Z 36.53 
a 82.49 $ 0.00 r 0.00 



WO 01/50180 



PCT/JP00/02549 



Displacement and tilt(4) 

X 0.00 Y 18.12 Z 7.32 

a -18.71 0 0.00 r 0.00 

Displacement and tilt C5) 

X 0. 00 Y 18.12 Z -7.32 

a 18.71 0 0.00 r 0.00 

Displacement and tilt(6) 

X 0. 00 Y 24.00 Z 0.00 

a 90.00 $ 0. 00 r 0.00 

Displacement and tilt(7) 

X 0.00 Y 0.00 Z 1.73 

a 0. 00 /3 0.00 r 0.00 



Example 


3 0 








Surface 


Radius of 


Surface 


Displacement 


Refractive Abbe' s 


No. 


curvature 


separation 


and tilt 


index 


Object 


oo 


-1000. 00 






plane 










1 


o° (Stop) 








2 


ASS® 




(1) 


1. 5254 56. 2 


3 


FFS® (RE) 




(2) 


1. 5254 56. 2 


4 


ASS® (RE) 




(1) 


1. 5254 56. 2 


5 


FFS© 




(3) 




6 


FFS® 




(4) 


1. 5254 56. 2 


7 


FFS® (RE) 




(5) 


1. 5254 56. 2 


8 


FFS© 




(6) 




Image 


oo 




(7) 





plane 
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ASS® 

R 368. 58 

K 0. 0000 

A 7. 6841 xlO" 7 

B -3. 6756X10" 11 





F F S® 
















-2. 7696 xlO" 3 


c 6 


-1.4546x10" 


-3 


c 8 


-5. 7608X10" 


-5 


Co 


-9. 2334 xlO" 5 


Cm 


5. 8163x10" 


-7 


C i 3 


3. 5074 x 10" 


• 6 


C 15 


2.2152X10" 6 


C,7 


-1. 8054x10" 


-7 


C 1 9 


-1.1334x10" 


•7 


C 2 1 


-1.0782 xlO" 7 

FF S© 














c 4 


3. 3609 xlO" 4 


c 6 


8.4179X10" 


-2 


c 8 


-3. 1419X10" 


S 


C i o 


3. 1128X10" 3 




3. 4030X10" 


-S 


C l 3 


-1. 1634X10" 


4 




3. 9570 xlO' 5 

F F S(S) 














c 4 


-3. 7622 xlO" 3 


c 6 


-3. 6532X10" 


-3 


c 8 


1.5526X10" 


4 


C i 0 


-5. 4887 xlO" 6 


Cm 


-7. 4035X10" 


■6 


C 1 3 


1.0763X10" 


S 


C 1 5 


-6. 6288X10" 7 

F F S© 














c 4 


3. 7622 xlO" 3 


Cb 


3. 6532x10" 


•3 


C 8 


-1.5526X10" 


4 


C 1 0 


5. 4887 xlO" 6 


Cm 


7. 4035 X10" 


■6 


C l 3 


-1.0763X10" 


5 


C 1 5 


6. 6288 xlO" 7 

FFS(D 














c< 


2. 8169 xlO" 2 


c 6 


4. 5388x10" 


4 


Cm 


-4. 5848X10" 


4 


C l 3 


-8. 7689 xlO -5 


c 15 


-8. 8053X10" 


6 









Displacement and tilt(l) 



X 0.00 Y 17.47 Z 30.07 
a -1.32 0 0.00 r 0.00 

7 2 
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Displacement and tilt (2) 

X 0.00 Y 0.39 Z 38.40 

a -28.76 0 0. 00 y 0.00 

Displacement and tilt (3) 

X 0.00 Y 30.09 Z 31.35 

a 36.81 $ 0.00 r 0.00 

Displacement and tilt(4) 

X 0. 00 Y 19.88 Z 6.67 

a -15.86 /3 0. 00 r 0.00 

Displacement and tilt(5) 

X 0.00 Y 19.88 Z -6.67 

a 15.86 $ 0. 00 r 0.00 

Displacement and tilt(6) 

X 0.00 Y 29.00 Z 0.00 

a 90.00 J3 0. 00 r 0.00 

Displacement and tilt (7) 

X 0.00 Y 0.00 Z 1.82 

a 0. 00 0 0. 00 r 0. 00 

±fEHJ£#iJ 1 6 . 2 0 . 2 2 . 2 9. 3 0 (D^m^^tl^tm 3 4 „ HI 3 5 
. S3 6, 1237. El 3 8 (c^to Cft&OtftJRMEIfcfctvr^ feU&fol^Z ti 

tcmmt oKw-mn, mmmm *mt, zownizxufzmum&m-fo 

±IEH»J 16 — 28 (DmZ3kftj& ( 4 ) . ( 6 ) ®ji te#;©i§ »3 ~C£> 



&#5£(4)0, (° ) ^(6) ZD, (mm) 



HWJ16 
HWJ17 
f£»J18 



41.0 



37.2 



22.5 



119.4 



57.7 
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22.0 


33.4 


HWJ20 


26. 1 


99.4 


HJ60J21 


18.8 


92.7 




25.6 


95.7 




41.2 


58.3 




36.6 


50. 1 


H»J25 


22. 7 


70.4 




20.4 


78.5 




43.8 


56. 2 


H»J28 


31.2 


117.5 



±iens£#>j2 9. 3 o ©BiriB&^s; en ~ (3) izMTzm&Tmz 
nmm 2 9 mmm 3 0 

Zkitt ( 1 ) a 43 ° ^ a ^54° 43° ^ a ^58° 

( 2 ) yS 19° 18° 

(3) D 27.5mm 31ram 
L 72mm 72mm 
D/L 0.38 0.43 

tt*>\ ±IEHWJ1 6~3 0©#gfiffiffiti, spflB*#fci*ffi. T^- 
^3©St^3{£4M>£#ISfflSIS^UXA 2 R©Mt^«4R^i?- 
5 - 1 X«5tSSIS^^^ U XA 1 0 b^BSffl^lS^ >; XA 2 R&tfcfclB 
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10° <e, <60° ...(4) 
±f5&#5* ( 4 ) ft&Uftif ;7-l Xt±3fe»jS^tt^U XA H^tt 

±Kafe#s; (4) ©tps©i o° 3fettfit)^^a^e»»K^ , u 

©*J»**«-r*Ci*«t<tt*). 1 o«L C D*Oifla^*?^6£&0 
< to „ Si^Bf < ti&fribftt L < fcV^o _hte^f« ( 4 ) ©_tPS© 6 0 ° £ 

±ie^jC(±$ &K£rF©*#s; ( 5 ) -e*sci*<atLw 

1 5° <5, <5 0° ■ • • (5) 
±ie^{«cDlEllII^-e^tL(i\ £;&©3m£Bt#Lfc^££H©MttS'hMfb&< 

* mm^mmf 3 ^ to^asfflsns^' u xa 2 RR^isfflsiE^ u x a 2 

LcDAItffi2 1R, 2 1 L £ ^©3fc«i±©IBJSi* £ D , it^i, 

2 0 mm< ED, < 1 5 0 mm • • • ( 6 ) 
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